Abstract. We investigate the influence of the finite extension and the aspherical geometry of a galaxy cluster on the estimate of the Hubble constant through the Sunyaev-Zel'dovich (SZ) effect. An analysis of a recent Chandra image of this cluster indicates a strong ellipticity and thus a pronounced aspherical geometry. We estimate the total mass of RBS797 assuming spherical or ellipsoidal geometry and show that in the latter case the mass is about 10-17% less than the one inferred for a spherical shape.
Introduction
The recent technical developments of millimetre receivers open new perspectives for more accurate measurements of the SZ effect and will thus trigger new developments on theoretical work (see the invited paper of Y. Rephaeli in this conference). Accurate measurements of the SZ effect are still difficult as well as their correct interpretation, indeed systematic errors can be significant. For example Cooray [1] showed the influence of projection effects and Sulkanen [2] pointed out that the shape of galaxy clusters could produce systematic errors. More recently, Puy et al. [3] investigated the SZ effect and the X-ray surface brightness for galaxy clusters with a non-spherical mass distribution. In the first part of this communication we review the "classical" systematic errors such as cluster extension and geometry, by discussing the recent millimetre measurements of Mauskopf et al. [4] of the SZ effect in Abell 1835. In the second part, we briefly comment on the possible geometrical influence on the determination of the total mass of galaxy clusters.
SZ effect and the Hubble constant
Observations of galaxy clusters in the millimetre and X-ray wavebands give important information for cosmology. By combining the SZ intensity change and the X-ray emission observations, the angular diameter distance to galaxy clusters can be derived. Assuming a cosmological model, this leads to an estimate of the Hubble constant H o . Mauskopf et al. [4] determined H o from X-ray measurements of A1835 obtained with ROSAT and from the corresponding millimetric observations of the SZ effect with the Suzie experiment. Assuming an infinitely extended, spherical gas distribution with an isothermal profile β = 0.58 ± 0.02, T eo = 9.8
Since the hot gas in a real cluster has a finite extension, each of the observed quantities as the Compton parameter y and the X-ray surface brightness S x will be smaller than those estimated based on the infinite extension assumption (l → ∞). Since the Hubble constant is estimated from the ratio S x /y 2 , in Puy et al. [3] we showed that the relative error f ini H0 on the estimate of the Hubble constant, between a spherical distribution with and without finite extension, is given by:
.
The functions B and B m are combinations of the classical Gamma-functions and the factor m is a cut-off relative to the finite extension (see Puy et al. [3] ).
In the same way we have analysed the relative error between spherical and aspherical geometries (without finite extension). Figure 1 shows the influence of geometry and of the assumption of finite extension on the above result using the same input parameters of Mauskopf et al. [4] . The left panel shows that for a spherical geometry H o displays a strong dependence on the cluster extension. The right panel gives the value of H o assuming an infinite extended ellipsoid shaped cluster as a function of its axis ratio ζ 1 /ζ 3 . We see that it is crucial to know the shape of a cluster and its temperature profile. In this context the X-ray satellites XM M and Chandra have the necessary spatial and spectral resolution to address this problem on nearby cluster samples.
Morphology of galaxy clusters
The β-model [5] is widely used in X-ray astronomy to parametrise the gas density profile in clusters of galaxies by fitting their surface brightness profile. In this fitting procedure spherical symmetry is usually assumed, also in cases where the ellipticity of the surface brightness isophotes is manifest. For example Fabricant et al. [6] showed a pronounced ellipticity of the surface brightness for the . Fig. (a) shows the influence of finite extension, while Fig. (b) gives the value of H o assuming an axisymmetric ellipsoidal geometry. In the latter case, oblate or prolate geometry give the same value of H o when taking a line of sight through the cluster center, as is assumed here. arcmin (σ ell c is the core radius along the major axis), respectively, with the latter model providing a considerably better fit. More recently, a Chandra observation of the galaxy cluster RBS797 reveals a pronounced aspherical geometry [10] . The analysis of the image (see Figure  2) gives a strong ellipticity, where the axis ratio of major to minor axis varies slightly from 1.3 at a radius of 0.26 arcmin to 1.4 at a radius of 1.7 arcmin (as mentioned in Schindler et al. [10] ). Our analysis of the surface brightness profile for RBS797 gives best fit parameters: β circ = 0.62 −0.9 arcsec (along the major axis), for the circular and elliptical models respectively [11] . Assuming hydrostatic equilibrium the total mass of a cluster can be estimated from the parameters provided by the surface brightness fit and clearly some care is needed if the galaxy cluster in question shows a pronounced ellipsoidal shape. Assuming hydrostatic equilibrium, the general expression for the total
